186     XVII. GEOMETRICAL AND DYNAMICAL REPRESENTATIONS.
contact with flanges fixed to the shaft itself (as shown in the figure). If two flanges are only brought into contact when their angular velocities are equal the motions will be conservative and reversible as in
the thermodynamical process where the working substance is only brought into contact with the source or refrigerator when their temperature are equal.
The four processes of Car-not's cycle will be represented as follows:
(1) The shaft starts with angular velocity co2 and is disconnected from both flanges. The string is pulled till the angular velocity of the shaft becomes equal to o^ the angular momentum remaining constant and the moment of inertia decreasing.
pig. 26.                                      (2) The shaft is connected
with the "source" ot and absorbs
energy Ql from it, this energy causing the bead to fly outwards and a certain quantity of external work being done by the tension of the string.
(3)   The shaft being disconnected and free undergoes an "adiabatic" transformation in which the angular momentum remains constant and the   angular  velocity   decreases  from G>± to co2 as   the  bead  recedes further from the axis.
(4)   The shaft is now connected with the  "refrigerator" co2 and the  bead  slowly drawn back to its initial position; energy Q% being given to the refrigerator.
A Watt's governor with a similar arrangement of rotating flanges for the source and refrigerator will lead to an essentially identical cycle.
If # is the angular coordinate of the shaft ; I the moment of inertia apart from the bead, the energy of the shaft is
L =
and if h is the angular momentum with the rotation of the shaft a small swivel may be fixed in its vertical part. We suppose work done by the tension of the string to represent the mechanical work dW of thermodynamics, whereas work done by applying a couple about the axis of the shaft represents the communicated heat dQ. The source and refrigerator of Carnot's cycle may be represented by flanges rotating above and below the vertical shaft with constant angular velocities coi and o2 respectively. Heat communication may be represented by bringing one of these flanges into dimensional space. If there are two components we have one variable too many, if there are three, we have two variables too many. It is necessary therefore to assume some further
